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I. Basis of the report 

Description, Pages 

1 " 24 as originally filed 

Sequence listings part of the description, Pages 

1 " 6 received on 09.03.2004 with letter of 08.03.2004 

Claims, Numbers 

1 ~ 1 9 received on 1 9.01 .2005 with letter of 1 7.01 .2005 

Drawings, Sheets 

1y5_5/S as originally filed 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

0 ™^!TZ&r%TS)! m0n fUmiShed ^ PUrPOS6S ° f ,nternationa ' P^"™^ examination (under 

3 - appncation, the 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 
B furnished subsequently to this Authority in written form. 

E furnished subsequently to this Authority in computer readable form 

B Srn?a e i?f2mM 0rma,i ° n reCOrded C ° mpU,er readable fo ™ is <° •» wrtten sequence 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 



Form PCT/1PEA/409 (January 2004) 



• 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/EP 03/13676 



5D ^^^^^^^^^ c ^^^.^^e 

(Replacement sheet con^n^g such amendments must be referred to under item , and annexed Mis 
6. Additional observations, if necessary: 
see separate sheet 

III. Noreestablishment of opinion with regard to novelty, Inventive step end Industrie! applicability 

□ the entire international application, 
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K ^a^aS^^Sot JStJ-j* - - «—* «** -tter which does 

^rSea« 
see separate sheet 

B me^ngSi^ntZb^ed/^' " S ° ««"*■ »» 'he description that no 

B no internetional search report hes been established for the said claims Nos. 1-12 (part ) 

□ the written form has not been furnished or does not comply with the Standard. 

□ the computer readable form has not been furnished or does not comply with the Standard. 
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I. Basis of opinion (Continuation) 



1.1 Amended claims filed with letter from 17 January 2005 do not extent beyond the content 
T^eeTpOT aS ° ri9ina,,y fi,6d ' ^ fU,fi " in9 ^ reqU,rementS ° f Artiole^PCT" 



in. 



Non-establishment of opinion (Continuation) 



eLTr. T , T" lntemational Seareh ^PO". claims 1-12 insofar they do not 
relate to a (molecular beacon) probe comprising defined end supported nucleotide ZloauTJ 
end the use of such (molecular beacon) probes, were not subject of a sJam ^ therefore 
are not subiect to examination (Rule 66.1 (e)PCT). =>earcn, ana tnerefore 

aIIZ"^^!!^" 88 3 ? ° le ' ' aPP6arS *° W™-"* Preliminary Examination 
^ k ( T i ^ °° re °' Wha * is olaimed - deals ° n| y wKh molecular beacon probes 
loW^T ^ WW :. nUOlei0 aCW ProbeS 9eneral ' due *» < ha P^lem to be sZdC 
6 5 caf n„, gen ™° n in 01 ,he probes ' •* ending <° «he Guidelines cT 
6.5. can only be granted, if the skilled reader could understand other possible examples 
,mag,nable wrthin the context and the scope of the application. Applying he pmblemCutten 
approach to what is defined as the scope of the claims, « appease fte sWIted t££ Z 

oftlT, ,h t P 1 reSen0e " m ° difled nUCle ° ,lde8 wRhi " » ha structum o, a p mol 
ItTT" °° be meam ' SUOh 8 S,em *«*"• is Stably linked to te C 
molecular beacons as analytical probes. In addition, besides MBs, no other kind of pS)2« 
aimerd^osed nonsupported within me descriptor Thus, me limitation of the seaS, i weH 
maimLed ^ *" *« « ° f *» * MBs only must"" 



II 1.3 Clams 1-12 do not meet the requirements of Articles 5 and 6 PCT in that the matter for 
which protect™ is sought is not clearly defined. The claims attemp, (in parts) , define Z 
If* " ,em ? 01 reSUl,s to be aohtevad «*** memiy amounts to a statemen of me 

SlSi TheTT ^ de ' ai,ed reaS ° nin9 9iTOn Wi,hi " ,he 'nlemationarselmh 
L ^ I ! 031 ,eatUreS ne098Sf »y fo f achieving these results should not only 

^ , -JT, 3 80 dS,ined by ° lear tems ha ™ 9 a basla the application and "eina 
undefendable for a person skilled in the art. The Guidelines C-NI-4.7 altow such a aeS 
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only when the claims cannot be defined otherwise more precisely without unduly restricting 
the scope of the claims. Related to product claims 10-19, as well as claims 1-9 making use 
of the products of clams 10-19, it is however, well possible to define the scope of the claims 
by clear technical features unambiguously characterizing the products of the invention as well 
as their use. 



111.4 In addition, the present application does not meet the requirements of Article 6 PCT 
because of the excessive number of independent product claims (claims 10, 11 and 12, all 
relating to [molecular beacon] probes), as well as independent use claims (claims 1 , 2, 4 and 
5, relating to such MB probes within a diagnosing hybridization assay), giving rise to a lack of 
conciseness and clarity, since the plurality of independent claims of each category makes it 
difficult, if not impossible, to determine unambiguously the matter for which protection is 
sought, thus placing an undue burden on others seeking to establish the extent of protection 
(contrarily to the requirements of Article 6 PCT). Therefore, examination referring to novelty, 
inventive step and industrial applicability, was executed according to the limitations as 
described within the International Search (as defined under 111. 1 to 111.3), i.e. a molecular 
beacon probe comprising nucleotide analogues selected from 2'-0-methyl nucleotides or LNA 
nucleotides, and the use of such a probe within a diagnostic hybridisation assay. 

111.5 Finally, independent claims 1, 2, 4, 5 and 1 1, relate to products (molecular beacon 
probes) partially defined by methodological steps, i.e.: 'Use...of a probe/Molecular beacon 
probe for use...,which assay comprises the steps of contacting a set of primers and a 
sample containing the nucleic acid analyte to amplify and detecting the amplified 
analyte or its complement by means of a probe, That bold parts of claims 1-9 and 1 1 
do not at all contribute in characterizing the claimed probe by technical features. An attempt 
is made in defining the probes by steps within a non-related amplification method. Since no 
potential link exists between such a method and a molecular beacon probe, due to the nature 
of the latter being a 'detection mean', again a lack of clarity arises for claims 1 , 2, 4, 5 and 1 1 
(in contrast to Article 6 PCT). 



V. Reasoned statement (Continuation) 
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2.1 CITATIONS 

The following documents are referred to in this communication; the numbering will be adhered 
to in the rest of the procedure: 



D1: TSOURKAS ET AL, NUCLEIC ACIDS RESEARCH, vol.30(23), 1 December 2002 

otH^T™! me,hy ' " nd m ° leCUlar beacons to RN * DNA ^ 

pages 5 1 68-5 1 74. ™>y=»> 

D2: WO 0066604 (EXIQON) 9 November 2000 (2000-1 1-09) 

2 3 0 Zitfnf ' E H AL : 1 NU 5 LE,C AC,DS RESEARCH, vo».26(9), 1998, 'Advantages of 
^ ^fi y ol.gor.bonucleot.de probes for detecting RNA targets', pages 2224-2229 
D4: WO 03020952 (GEN-PROBE INCORPORATED) 13 March 2003 (2003-03-13) 

2.2 NOVELTY (Art. 33(2) PCT) 

2.2.1 Document D4 published between the priority date and the filing date essentially 
d.sclose (parts of) the content of the app.ication as filed. Under the current procedu e 
accord.ng to the PCT, this document is irrelevant for evaluating aspects oiZeTZ 
.nvenfve step. However, in case, the applicant wi.l pursue the European procedure (EPC) the 
fo l owing has to be taken into account: Dependent of the outcome of checking the valSL of 
pnonty (i.e ,n case the priority would not be valid), D4 could be cited against novelty Id 
inventive step of the (entire set of) claims. noveny ana 

2 k1 , . D1 , disc,oses mo,ec «'ar beacons probes (MBs) consisting from 2'-0-methvl 
substituted nucleotide analogues, making these MB probes .ess sensitive for degradatTon by 
o T MR, T 9 n ° n - desjred ^ckgrcund fluorescence following undesLi opening 
of the MBs and thus preventing the effect of undesired opening ('IBF effect'). D1 further 
discloses the su.tabi.ity of such MBs for better discrimination of matches between pTobe 

TlT U ? nCeS ' th8ref0re ,OWerin9 the SffeCtS of se ^ uence variat ™* ^ hybridization 
assays (abstract; page 5168, col.2, paragraphs 2-3; page 5169, col.2, paragraph 2- as weH 
as tabte 1). ,n view of D1, claim 10 is not novel since it does not exclude" mL5^££! 
probe compnsing only 2'-0-methyl substituted nucleotide analogues. 



2.2.3 



Likewise, document D3 discloses advantages of detection probes comprising 
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2'-0-methyl oligoribonucleotide analogues for the detection of RNA targets. D3 specifically 
mentions the.r superiority over 2'-deoxy ribonucleotide probes in regards of RNA target affinitv 

f3Ster h r di2atl0n KinetiCS ' SUitabHity 35 wlnX^ 
hybrid sat.cn assays, as well as the significantly improved discrimination between wikl-type 

2.2.4 The present application does not satisfy the criterion set forth in Article 33(2) PCT 
because the subject-matter of claim 10 is not new in respect of prior art as defined n the 
regulations (Rule 64(1 )-(3) PCT). a ,n tne 

2.2.5 However, the subject-matter of claims 1 -9 and 1 1 -1 9, can be considered to be new 
m respect of prior art as defined in the regulations (Rule 64(1 )-(3) PCT). 

2.3 INVENTIVE STEP (Art. 33(3) PCT) 

ditiL D< ? CU T en * 01 iS considered to represent the most relevant state of the art and 
discloses molecular beacons probes (MBs) consisting from 2'-0-methyl substituted nucleotide 
analogues, and the use of such probes for hybridisation assays, due to their sutbi^r 
a) ...preventing non-des,red background fluorescence following undesired opening of the MBs 
thus preventing the so-called 'IBF effect', and y°Tineivit>s, 

*LetoTtte^ n T n ° f mismatches between P robe and target sequences, therefore 
lowenng the effects of sequence variations in hybridization assays 

The subject-matter of independent product claims 1 1 and 12 differs in that D1 discloses MBs 
only consisting of continuous stretches of 2'-0-methy. substituted nucleotidTa^gues 
possessing no unmodified nucleotides, neither in the stem nor in the loop of the MBs The 
effect of that difference, i.e. MBs including partially unmodified nucleotides, lesl further 

"etee^L Ck9rOUnd ^J™** as we » * s * improvement in disc^iminatg 

between sequence variants, due to mismatches. 

J^«^~ f T ne \°* indeDendent c,alms 1. 2, 4 and 5, makes use of such MBs, relying on 
the effect of their structural difference with the prior art (as reflected by D1 ). 
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1«L r ™! pr ° blem Ved by ,he subiect matter of olaims 12, as well as 1 2 

4 and 5, can therefore be defined as the nead for means for achieving these ejects The 
solution are MB probes possessing at least one 2'-0-methyl- or LNA-substMed nucL^! 
analogue, but more important discontinuous stretches of such analogues ^ !S£*ta2S 
unmodified nucleotides, especially within the stem of such an MB probe °° mpns,n 9 a,so 

.h BeSides ."? ing 2 '-°- me '"yl substituted nucleotide analogues within hybridization 
""J ? aCheS ' he lnco ^«°" °< locked nucleoflde analogues (LNAs as 

ItanZ^'T" " nd dia9nOS,i ° mS,h0dS maki "S use of suoh P ro ^- D2 further d^oses 
enhanced affinity properties within hybridization methods using such LNA-comprisinaTroS 
(abstract; page 44, last paragraph - page 45, paiagmph 3; page 47 paragraph STSE. /« 
paragraph 3 - page 49, las, paragraph; examples 10 and'i?, F^CT^lSE 2 

2.3.4 In view of the prior art reflected either bv D1 or DP at firct oi«h* * « . 
principie of maMng use o, MB probes comprising^ ^^7^ 
analogues or LNAs, especially for the very same purpose of preventing non£ta3«5£ 
of the MBs as well as better discrimination of mismatches be tween ^ pmTe and Z2 
sequences, therefore lowering the effects of sequence variations in hybridSon ™ S 
perfectly known from the prior art, and therefore, oanno, be inventive V 

2.3.5 However, it is a surprising effect that reduction in number of modified 
oligonucleotides gives rise to improved mismatch discrimination as weFaToreveZ^ 

oZusT MB Pr0be r™" 9 - There, ° re ' ,he IPEA fe °< the oPin'onThl" wouw ot be 
8 P K era °? ^"^ * 9 art Whe " faced with above menMoned omblem to 
reduce the number of nucleotide analogues within a MB hybridisation probe. Instead ft ecu d 
have been expected from the prior art that the incorporation of furthe ^nucleotidran'^uea 
would lead to such an effect. Since nothing within the prior art points toC soiu^n ft 
therefore appears that independent claims 1 21,,,,^^ solution, it 

(Art. 33(3) POT). >« naent c 'a'ms 1 , 2, 4, 5, 1 1 and 12, do comprise an inventive step 

2.3.6 The same is valid for dependent claims 3, 6-9, and 13-18. 

refelrrina J h D a rt k ! , ,° f ^V. 9 - SUteb ' e '° r P erformi "9 a oiagnostio amplification assay, 
refernng (,n part) to claim 10, ,s not considered inventive. Since the probe of claim 10 is 
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regarded as being not novel, in can neither be inventive. And therefore, the packaging of non- 
inventive subject-matter into a kit would be obvious to the skilled person. Thus, claim 1 9 does 
not satisfy the criterion set forth in Article 33(3) PCT, and its subject-matter does not involve 
an inventive step (Rule 65(1 )(2) PCT). 

2.3.8 The present application does not satisfy the criterion set forth in Article 33(3) PCT 
since the subject-matter of claims 10 and 19, does not involve an inventive step as set forth 
in Rule 65(1 )(2) PCT. 

2.3.9 However, the present application does satisfy the criterion set forth in Article 33(3) 
PCT since the subject-matter of claims 1-9, and 11-18, does involve an inventive step as set 
forth in Rule 65(1 )(2) PCT. 
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1. Use in a diagnostic hybridization assay of a probe 
for lowering the effect of sequence variations in a nucleic 
acid analyte, which assay comprises the steps of contacting a 
set of primers and a sample containing the nucleic acid 
analyte to amplify the analyte and detecting the amplified 
analyte or its complement by means of the probe, 
characterized in that the probe comprises: 

one or more nucleotides and/or nucleotide 
analogues, selected from 2'-0-methyl 
nucleotides or LNA nucleotides, that have an 
affinity increasing modification and the 
diagnostic assay is for assessing the amount 
of analyte present in the sample, and 
- one or more unmodified nucleotides. 

2. Use in a diagnostic hybridization assay of a 
•probe for lowering the effect of sequence variations in a 
nucleic acid analyte, which assay comprises the steps of 
contacting a set of primers and a sample containing the 
nucleic acid analyte to amplify the analyte and detecting the 
amplified analyte or its complement by means of the probe, 
characterized in that the probe comprises: 

- one or more nucleotides and/or nucleotide 
analogues, selected from 2'-0-methyl 
nucleotides or LNA nucleotides, that have an 
affinity increasing modification, i.e. at a 
constant temperature of hybridization, the 
melting temperature of the probe with any 
possible analyte' s polymorphism is increased 
compared to the melting temperature of an 
unmodified probe with any analyte' s 
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10 



15 



26 

polymorphism and the diagnostic assay i s f or 
assessing, the presence of the analyte in the 
sample 

— one or more unmodified nucleotides. 

3. Use as claimed in claims 1-2, wherein the probe 
is a molecular beacon. 

4. use in a diagnostic hybridization assay of a 
molecular beacon probe for lowering the possible opening of 
the stem of the molecular beacons by way of at least one 
contaminant present in the amplification enzymes mixture, 
which assay comprises the steps of contacting a set of 
primers and a sample containing the nucleic acid analyte to 
amplify the analyte and detecting the amplified analyte or 
its complement by means of the probe, characterized in that 
the probe's stem comprises : 

one or more nucleotides and/or nucleotide 
analogues that have an affinity increasing 
modification, especially 2'-0-methyl 
nucleotides, and 
- one or more unmodified nucleotides. 

5. Use in a diagnostic hybridization assay of a 
25 molecular beacon probe for lowering: 

the effect of sequence variations in a nucleic 
acid analyte, and/or 

the possible opening of the stem-loop structure 
of the molecular beacons by way of at least one 
contaminant present in the amplification enzymes 
mixture, 

which assay comprises the steps of contacting a set of 
primers and a sample containing the nucleic acid analyte to 

BEST AVAILABLE COPY 
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30 
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amplify the analyte and detecting the amplified analyte or 
its complement by means of the probe, characterized in that 
the probe's loop comprises: 

- one or more nucleotides and/or nucleotide 
analogues that have an affinity increasing 
modification, and 

one or more unmodified nucleotides, 
and/or the probe's stem comprises: 

- one or more nucleotides and/or nucleotide 
analogues that have an affinity increasing 
modification, especially 2'-0-methyl nucleotides, 
and 

one or more unmodified nucleotides. 

6. Use as claimed in any one of the claims 1-5 
wherein the diagnostic assay is a homogeneous assay. 

7. Use as claimed in any one of the claim 1-5 
wherein the diagnostic assay is a heterogeneous assay. 

8. Use as claimed in any one of the claims 1-7, 
wherein the nucleotides or nucleotide analogues having an 
affinity increasing modification are selected from the group 
consisting of 2 '-O-derivatized nucleotides, locked nucleic 
acids and peptide nucleic acids. 

9. Use as claimed in claim 8, wherein the 2 • -o- 
derivatized nucleotide is a 2 • -O-methyl -nucleotide . 

10. Molecular beacon probe for use in a diagnostic 
hybridization assay, said probe comprises one or more 
nucleotides and/or nucleotide analogues, selected from 2--0- 
methyl nucleotides, that have an affinity increasing 

^/^CO- 
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modification i.e. at a constant temperature of hybridization, 
the melting temperature of the probe with any possible 
analyte's polymorphism is increased compared to the .melting 
temperature of an unmodified probe with the same target. 

11. Molecular beacon probe for use in a diagnostic 
hybridization assay, said probe allowing the lowerijg of the 
possible opening of the stem-loop structure of the Jolecular 
beacons by way of at least one contaminant present ijn the 
amplification enzymes mixture, which assay comprises*' the 
steps of contacting a set of primers and a sample containing 
the nucleic acid analyte to amplify the analyte and jdeteeting 
the amplified analyte or its complement by means of the 
probe, characterized in that the probe's stem comprises: 

one or more 2'-0-methyl nucleotides] and 
one or more unmodified nucleotides. 

12. Molecular beacon probe for use in a diagnostic 
hybridization assay, said probe allowing the lowering of: 

the effect of sequence variations in! a 
nucleic acid analyte, and/or 
the possible opening of the stem-loop 
structure of the molecular beacons by way of 
enzymes, characterized in that the probe's 

loop comprises: i 

i 

one or more nucleotides and/or nucleotide 
analogues that have an affinity increasing 
modification, and 

one or more unmodified nucleotides. : 
and/or the probe's stem comprises: \ 

one or more 2'- 0 -methyl nucleotides,, and 
one or more unmodified nucleotides. * 
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13. Probe or molecular beacon probe as claimed in 
one of the claims 11-12, wherein the nucleotides or 
nucleotide analogues having an affinity increasing 
modification are selected from the group consisting of 2 • -o- 
derivatized nucleotides, locked nucleic acids, peptide 
nucleic acids. 



14. Probe or molecular beacon probe as claimed in 
claim 13, wherein the 2 • -O-derivatized nucleotide is a 2 • -o- 

0 methyl-nucleotide. 

15. Molecular beacon probe as claimed in any one of 
the claims 11-14, wherein each base pair constituting the 
stem contains no more than one 2'-0-methyl nucleotide. 

16. Molecular beacon probe as claimed in any one of 
the claims 11-15, wherein at least one base pair constituting 
the stem contains no nucleotide or nucleotide analogue having 
an affinity increasing modification. 

17. Molecular beacon probe as claimed in any one of 
the claims 11-16, wherein one base pair constituting the stem 
contains no nucleotide or nucleotide analogue having an 
affinity increasing modification 

18. Molecular beacon probe as claimed in any one of 
the claims 11-17, wherein each strand constituting the stem 
contains at least one nucleotide or nucleotide analogue 
having an affinity increasing modification. 

19. Kit for performing a diagnostic amplification 
assay, comprising the appropriate primers, polymerase (s, and 
reagents for performing amplification of an analyte to be 

ART 3^ /WOT 
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diagnosed and a probe or a molecular probe as claimed in 
claims 10-18 for detecting the amplified analyte. 
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